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- n f m & x % s. ' i§ ^ t - # b b b ^ ;4 i ft t it ii 

4l - $ — & * • itb f m m *. a ± #- # * - sr m & m m 

£4*#,*«feit.'&-irJW*4t ' ^ ^ # w itb # <t Tie. * ^ 

% m £ #t % — * & & ±- J- ^ ^ # a a B ^ ?# m 4l *tr • 

ffij x ' $ - t Jtt * * # M tfr * - £ J* ' ^ ^ — W *t ^. ^ 

#^*-£l*4L# a 9 a ^ ft £ /£ # & a a a & & & M ^ £ — 

(A ^ o 



i » %x$twm%- {%twzm- laser annealing apparatus and laser annealing 

METHOD) 

A laser annealing apparatus and a laser 
annealing method are disclosed. The laser 
annealing apparatus suits for laser annealing an 
amorphous silicon thin film. The amorphous silicon 
thin film has a first region, and the other region 
of amorphous silicon thin film else is a second 
region. The laser annealing apparatus essentially 
comprises a set of laser source, a beam splitter, 
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METHOD) 



LASER ANNEALING APPARATUS AND LASER ANNEALING 



a first mask and a second mask. Wherein, the set 
of laser source provides one laser beam. The beam 
splitter splits the laser beam into a first laser 
beam and a second laser beam. The first mask is 
disposed in the optical path of first laser beam 
before the amorphous silicon thin film. The second 
mask is disposed in the optical path of second 
laser beam before the amorphous silicon thin film. 
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METHOD) 



d&W&ffi : LASER ANNEALING APPARATUS AND LASER ANNEALING 



The first laser beam irradiates to the first 



the 
region 



region of amorphous silicon thin film. And 
second laser beam irradiates to the second 
of amorphous silicon thin film after the 
r e c r y s t a 1 i z a t i o n of amorphous silicon thin film in 
first region. 
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i » ftWiWH (1) 

# w ft M *l & #r g ^ £ 

* # a £ & # IM ^ - 3£ W 4t i& ^ £ f (Laser annealing 
apparatus) A « W 4 * * • 3- ft & % M ifc & - % % 

m # p& i® & * s& ft m a?, ^ # a B B ^ $ & 4l ir «■ ^ it 4 

A f «■ iS. 3r * • 

fit * ^ & ^ # JR. ' * tTL J. A ' # #j *t 44. 4b ^ m 

@ itt ^ it # & 44 4b ^ tfl j& ^ 4£. 4 t ft £ @ fid Si jf IS 
't^^?4^€a a 9 lt^B a a^7F^(Thin Film Transistor 

Liquid Crystal Display, TFT LCD) ° f il M f a B B II 

t ' ^ la ^(Poly-Silicon, Poly-Si) j| M f a a a It ^ f -f 

i| ^ ^(Electron mobility)^ i| f»J 200c m 2 /V-sec « _h • it 

#5. # bb ^(Amorphous Silicon, a-Si) *4 flg % # a ft H; -f- 

i # f A 1 a itb ' 4£ 3* € a a B It ^ It 3* Ag ']> X M o $ 

(Aperture ratio) » ife ffq Jt ^ ft ^ II ^ & J- ^ ^ ^ 

£ b 9 b ^ H f a U f 14 t t ^ # ffl HI ft b b b ( S o 1 i d 
Phase Crystallization, SPC) I g » 4s $L m. >& A ^ 

it * ft 1 0 0 0 fit \ ®fc>&M&m>mM}i%Lg,tf)&&&%L° & Ifc 
^^*fe^^tb^L^^fe#Ji-^^ • 3. & *l K. ■+ &) PR. f 'J 
T ' ifeA.^)it2i3»i ' S ifc i& * jfe >& * 2! © • 
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(2) 



ig.^c(Excimer Laser Annealing, E L A ) ^ *H » % tit ffl 

# & £ . Q .s 4t ^ # B a a ^ •& m ' t # a a a ^ ?4 ^ ^ ^(Melting) 
4k # & b s b ( R e c r y s t a 1 1 i z a t i o n ) /& & £ a a B # ?# J9I • it a 
i#^6 0 0 iaT^^^^tli - 0 *b • /& it ^ ^5 & 

& #J 3& & fe *& #. M ft ft £ b 9 b ^ II f a a a t 6!) I ^ ' 

itffijiit^jaSM^dJ&A/^-ttfjaQte ° f # i I ^ I: ' 4- 
f # i& # t ' £ If & 4* ft IS 4t (Super Lateral 
Solidification, S L S ) & #r * ^ /& * * & A bb *l K t|- 
(Grain size) ^ | a 9 a |i • a i| - ^ t ^ ^ a" ^ II 

a a B it ^ t -7- it # • *t * r ' a n n fa a m # B a a u m. m w 

/fc tf] £ a B B X * jfi* % fa a £ a a B ^ ( L o w Temperature 
Poly-Si 1 icon, LTPS) • 

3M Bl Ifr ^ — f £° # to it A 3r * 4^ ^ a 

$11 ' ifc f f «■ ^ A 3" * % $k & - * * 1 0 0 ^ # a a a ^ | 

M50 i. , &tfcjp-100*#£*t'l)B#3$.7fcl&110 = & % $± 
& - Ifo ®i & #J & * t to & &&0a ' &t*4**&80afl&4* 

W i i80a I'l t f i§ ^ ^100 w t i ^ # il ^ )i50 ^ 
s& > it # it & H 1 1 0 T 3" 3- ^ A #j # a a B ^ ?# J& 5 0 ^ B a a 
(Crystal nucleus) • it # f ^ # # B a a a ^ ^ ^ B e B ^ | 
m • 4L & ' ^U*|L100aft#it*fill0tt#Mil*Bi. 
2r ' Iltt'fltTb i80b j-x t i ^ # B 9 a ^ ? ^ ^50 # 

# b b b /fc Jb £ B a a ^ I m " 




• tf M 
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i » tamtam (3) 

& - m. % & & % * ' * ^ ft - ta £ I B s|0 

« #J # a a a ^ & B B a ^ £ a a B # $ ft ° 

$ 2 1 t ^ ^ - f ^ f ^ il ^ ^ Tit f. 1 • If # 

M |2 1 • ifcS*p$*ti&X3r>fct ' * & # ^ # a a a ^ & ft 
50 ± fl> I - | - i t ^ ^ f 70a • ft^lfc-tft — fl&flfsJCtt 

^ H §J) # a a a ^ /I «50 t t f It it i80a ^ • J£ a 3? - 
SI # >fb * # 7 0 a T 2r ^ & ±£ A iMj ft B a a & ft 5 0 % B a a > it 

4f ft #J # J* a a a 1-X /£ A £ a B a ^ $ ft » 4L «. ' # fifc $ - 99 & 

4t ^- ,# 7 0 a ' il^^MB^# a a B^^ft50Ji^^-^ — B) 
_L ' ati^A^# B a a ^i|I50#lia a B |^^ b 9 b ^ 51 ft • 

_L #t ifc ' *b f £° f *f iE ^ 13 #. ^ ft fl! ^ * ft 

ft - ® £ £ SI ft #} ft B a B ^ ft ft # M B a 9 & £ B a B ^ ft ft = 

l%|3n ' *bS?*pSr#i&*.38r$irt ' ± # # H * f *f * *3 
^ f t(Phase interference) #j » ft JUL #x ^ #J ip. ^ 

f 4* & 4t 8 0 * # M Ifr ft b s b ^ ft ft 5 0 _L ¥j Ml %. %. it #J '14 £ 
4b « *^if^b*»|3i t^*tS^r%^ « * # 3 ffl 
& # £a , £ j£ B # a a a ft ft 5 0 # #. fr *f & * 8 0 *& A* > it 

aS*A*f| # a a a ^ ft ft 5 0 & a a a %k ' it 4f ¥k ft #J # # B S B « * 
& £ a a a ft ft • 4L ' #^3^^*.feaftir4t7fc & # a a a 

^i»«50W*^^iatt > ii J. a f It & m. # - ^ M 4ft & 
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3- > & Wi$LW (6) 

Ifr f t - # a a B «?&J&*£'fT^*ri&-*. ' lib # a a a ^ ^ ^ 

t m it & • 4l ' & mMifr # & # a* « 4l $ 

— e «l - t j. ' # f «■ & & ^ ^ - n **, 4i # a a a %. m 

ft & ft & a B a & ' -fir <* AS ^*M^ B ^|l4L^iI^ ° 

itb *b ' ^ - f «■ it, ift 5. 9 - & J* 41 & #1 #'J # A ^ % 

— ~&&.^Jtm • 

3 ^ ' # - t # * as # ^ # a ^ ?# m 4i % - & ^ 

— **4i* — «4t*4t«#^* — lii* " # * ' ® 4* 

m % & ' t # * *t 4± * at #j ' it se- ^ m «* n ^ • # *» 

it W -iv T ° 
IT 3fc ^ 

|4 I t >F -I ^ # a^fe t f ^ #J &() f It il A f I ^ 7F 

& H » It #- bs % 4 BB ' f ig. A & i 2 0 0 i% ^ - # B B B 

fll 1 5 0 it e f ^ il • fltilAfl2 00i^#. 4-f|f 

* * « *a2 1 0 > -^&7t#220 * - J5 -** 2 4 0 aA-| 

— & f - 2 6 0 ft 4* /£ • * t ' f It*il.ta210il^-f If 
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i - (7) 

£ L 0 • & k &2 2 0 & m M lb &LO m & - % - % M &d 

iLl ^ - ^ ^- t t ^ iL2 o % - & $2 40 & &<L %. Ifc % - % 

^ & £ L 1 4L Jl J_ #l ^ # a 1> ^ $ ft 1 5 0 ^ jfr ' ffn $ ^- 

jp. 2 6 0 # ae, 4 Ifc $ — ##t&£L24L;fci&-L-S-te^# & ^ $ 

ft l 5 o 4l $r • 

itb • % - f «■ * & L 1 5. # & ^ ?# ft 1 5 0 4L & a W 4* 
# A ^ # ~ f «■ & & L 2 5. # a a a ^ ?# ft 1 5 0 ^ jfc ig. • f It I 

& 3. 2 0 0 m -kv £ & # - ffi 2£ it 7t # 2 9 0 ■ g& 1. ^ £ — f 
<t & £L2 & _t • 

# *h ' #-$#fc4lLl?i&£-;fc*240&.J8l#;ifr# 
B a a ^ ft 1 5 0 4l t. • ^t^^^flt^iL2fi§|-^ 
1 2 6 0 t 1 li ^ # B a 9 ^ -I f 1 50 ^ f f # • rfij J. • #>J * 
^8^f B 1^it7G#255 ^^ffi ' I - f ^ it, ^L2 f a I- 
#■ (Nanosecond) t # (Millisecond) # «. # b£ ft £ 

(Time d i f f e r e n c e ) & ^ * - t «■ & 4t L 1 4l as % ^ # 
& # ?# ft 1 5 0 - 

— & 4fc &l 2 3 0 > — ^ — i& & 250 - - & ^ « la 2 7 0 a %l £ 
m BL M %t 2 8 0 - £■ t ' $ - it Wl 2 3 0 fr\ -fr m % ifc % - # 

*1 & £ L 1 m & Q n 3. & X ftr % -jt%-240^3Lik&&^M 
^-^^-240 • ff^.^«;fe250 ^J*ifi&4^Jp — % M & &L2 
& Q- JL • J. ^ | ^- ^ f 2 6 0 ^ f • — 8r#fcjft 
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5. » fa^aq (8) 

^260 • it Ife la 2 7 0 ** #, Be. Sl % - fr M & L 1 & % — ^ 

«. 0 it^M270 ^^ffl^^^^^-^^ilo^Ll^^— f 
It i iL2 ^ * ^ ' ft ^ If 48 J* ft8 ^ #s |SJ - 

# a 8 a ^ i| 1150 • BL M 0L 2 8 0 frj 4* g& % Ifr % - 

$l % ~ % M It &L2 fa 3& ±. • & 4t & 2 8 0 ^ 4fc m % 2fc 
- % M &LI & % — % %i It &L2 Z„ & 3& tfj If ft > « £ ^ f 

# *b ' f « la 2 1 0 fcj 4o # if* ^ -f- <g £)• ^ ^ 

la " # 4* & * « la 2 1 0 n -k? fa & £ m % M fa ffi. m la ^ ffij 

>tM -f- i & ft A .a. t£ i $g iS. ^(Energy density, 



« M I ^(Throughput) « 

*jp.4Lji«,B o |S) ^ ag x ^ 5 a ffl & % 5 B B > % - 

^^240 ^J^**^>f®^4a-^^t^^--^^#it^^242 > 

# - 4* Hfc # it & H 2 4 2 #J # m Hfc # ?'J • £ — & * 2 6 0 #>J 

* # £ 4® 5. 4i e #J $ — ^ #t # it & & 2 6 2 > £ — 4* Hfc # 
it & (a 2 6 2 ft dfc # ?>J • * t ' $~#JR#it;fc[A262 
^ ^@ f j4 f # ^ ^ | - j& # it & E 2 4 2 ^ >fe *f- -fit 



# 6 A K & $ 6 B B It tf # a£ £ - %L ik ^ <H tfj % - 




i * &wmw (9) 

% - & 3-240 ft *r fa A # £ iR % - & & ft & &24* ' % -\ 
V it & & 2 4 4 fr\ -kv fa g, 4# ?.J . t?n 4a # p& ?'J 4l $ - 

^it7t^244^l^-^t#^5-^a^# ° $ — ^. 2 6 0 ft fa 

&1$ft&% t &2$4 • & & 2 54 W -to 

fa fir P# ?'J # ?'J ' ^4i^^?'J^|^^fi|7ti264^|5]- 
ft fa * 5- ft M ° t ' £-=-4£f&#iifc£2644L*l*J-4fc 
f #. ^ ^ $ - ^ ^ # i| * H 244 ^ f f f # ° 

$ 7 Bl ^ ^ # «fe # M ig. 3" * ^ 7F 

M - ft a a a ^ ? 4 m 1 5 0 it ft # £t it ' £• t # & # ;4 m 1 5 0 fa 
£^A-?-S*C«Ajp-lil4Ctt^4L-3(ililftD • 

% % It £L1 #-|^f Itit, £L2 - & gfe%-%MJt 4tLl 
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L 2 £ # & ft m 1 5 0 $ - & J£C £ /& # « B B a ^ > # # 83 ^ 

^ ^ a a a ^ I )«150 $ - S - 

±i*.C ^ & ig. ' #J *j A #M ^- f ^ it iL2 i| - i 4i ^ 
*JL - Jt *b • ft % - t 4t & 4t L 1 as £■ ^ # & $ flg 1 5 0 ^ % 

- m. okc #} & ' m fa m. & - % - 3- 2 4 0 ^ # - f m 

£ L 1 4l & _t • a ^ ,t i§ I - ife ^240 ^ I - f 7t iLl 
SSl«^»-iJ4C • ft % — t 4t & J|tL2 as ^ ^ # b, ^ $ ^ 
1 5 0 4^ H ^ [a Okd tf) # & • W -k> fa - % ^- & 2 6 0 $ 

— t M It &L2 It 3& Jl • aftMi^^^-^?-260^^^t 
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i * &*ntzw do) 

M 9t £L2 as % % ^ d a^D . * m , % - & to & &L1 & 4 
% — % M Tfc £L2 as to Ifc n X & AS. ^ 2r s£ it ^ # PF< ^ #»J ffl & 

* ' * »T#ffl * i| * 4: H jfe >5" ^ ° jfcb^h ' $^-7t^-260 
^ ffl # frj -ko & ^ $l % — & jp. 2 4 0 4l g] # $ # - *b 4£ t 
m #J fWilt^^^rftl ^ f «■ 7t * L 0 frj # i£ f ^j- 

it. # >£ * #j A ' *&te* l $fc4H4L^#i&*.>$- * # it ^ 

^ Ji f ^ #J ^ f It i| i f I t it # ' it # m a pf< 

_L flf i£ . 4l # b£ & ^ <fr w ^ $ to ifc «. S: it f It 
( 1 ) 4£ £ ft ffl - 4l JUL «f ^ f 4t & £ ' ft - HJ K fe. 

IS « #1 # A ^ ?4 m «P # & A % $ b s b ^ $ m ' this 

8f h m. it ^ it >fa it m • 

( 2 ) * « # t& & * > E P ft - HI £ fe, SI ft ft # A # % 

m ± W # M a a a £ £ a a a $ m ' H lp * # & 8^ ffl J- it t?q J* >fa 

J. & • 

(3) & & W ^ % M 3& X IT & & % tS. & ft £ & & 4^ % 

«■ & * ^ f <t & % ' a ffl - =k 8k m ^ fir M & flt 

# £ A ^ i/o x ® ^ ° 

^ ^ ^ # m e a ^ * ^ « Jin i. . ^ ^. it # ffi a 

H SI # * ft Ftt ^ t n * *J le. ffi fifr ft ^ # A ^ ° 
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